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A Note on the Temporal Evolution of the Relationship
Between Wager and EducationamongBrazilian Prime-Age:
1976-1989
1. Introduction
Understanding the extent to which the productivity and the
wages of Brazilian workers can be improved by extra years of
formal schooling is important for at least two main reasons.
First, this relationshipis the crucial indicator ofhow important
and educational expansion could be in fostering economic
growth in Brazil (Lau etal. (1991)). Secondly, education can
“explain”up to 50%of the inequality in wages in Brazil and the
relationship between education and wagesindicates how the
labor markettranslates inequality in education into inequality
in earnings (Park et al. (1991))". Hence, a more accurate
understandingof the relationship between education, on the
one hand, and wages and productivity, on the other hand,is
crucial for the formulation of policies aimed at increasing
growth and reducing inequality, the two major long-term chal-
lenges for Brazilian society.
Thespecific goal of this note is to describe the changesin the
wage-education relationship which took place in the recent
past in Brazil. Our analysis will concentrate on the observed
relationship between wages and education among Brazilian
prime-age males from 1976 to 1989 using 13 Brazilian Annual
Household Surveys available since 1976 (i.e., PNADs 1976-9
and 1981-89). Three wage-education relationships for each
years are estimated using flexible functional forms and an
increasing numberof controls: the first specification includes
no controls; the second controls for age; the third includes
controls for age and region of residence.
DIGITALIZADO PELA BIBLIOTECA EUGÊNIO GUDIN EM PARCERIA COM A DECANIA DO CCJE/UFRJ
Textos para Discussdo
Thepaperis organizedasfollows: The next section describes
the data and the construction of the variables used in the
empirical analysis. Section 3 investigates the temporal evolu-
tion of the distribution of education. While Section 4 analyzes
the temporal evolution of the realtionship between log-wage
and education and howthis relationship varies across regions.
Section 6 summarizes the main results.
2. Empirical Preliminaries
Data Set: This study is based on thirteen Brazilian Annual
Housenold Surveys (PNADs) covering the period from 1976 to
1989). The PNAD covers all urban areas in Brazil and the
majority ofthe rural areas. The sample is based on three-stage
sampling design. With the exception of the first stage, the
sampling schemeis self-weighted. The sampling rate varies
across geographic regions andovertime from 1/50 to 1/400,
This sampling design generates annual samples of approxi-
mately 100,000 households (IBGE (1981).
Unit and Universe: The unitofanalysis is the individual. The
universe of analysisis restrictedto (a) 25 to 50 yearsold males,
(b) living in urban areas,(c) who held atleastonejob atthe time
of the survey, (d) who worked 20 or more hoursper weekin all
jobs®, and(e) are not currently in school.
Theuniverseofanalysis represents approximately 15 million
workers in 1989: 10% ofthe Brazilian population and 25% ofthe
labor force. The total sample size is around 550.000 observa-
tions. It varies from 31.000 in 1986 to 57.000 in 1985 Gs
Appendix 1). £
Measuring Wages, Education, Age, and RegionofResidence:
To measure wages, W,we uselabor earnings standardizeq
b ;
hours worked. Specifically, W=R/H where is the monthly
labor gross income normally receivedin all jobs and is ‘ins
usual numberof hours worked per weekin all jobs“, =
We measureeducation by the numberofyears of completed
schooling. Since this is not a direct question in the Survey
questionnaire, we use an algorithm to construct years of
completed schooling from two other questionsin the question-
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naire. The algorithm is similar to the one used by Lam and
Levison (1991a, b), and Barros and Lam (1991) andit is
described in detail in Appendix 2.
Age correspondsto the individual’s age at the date of the
interview. To describe the region of residence weuse a categori-
cal variable which implies a division of Brazil into 18 geographi-
cal areas. This division coincides with the division of Brazil into
States, except for a few cases were groups of States were
aggregated),
3. The TemporalEvolution of the Distribution ofEducation
Figure 1 presents the distribution ofworkers in our universe
by their numberofyears of schoolling. This frequencydistri-
bution is similar to Lam and Levison (1991b, Figure 5) and
reveals five local peaks at zero, four, eight, eleven, andfifteen
years ofschooling. Eachof the last four peaks correspondto the
completion of oneof the basic degrees awardedby the Brazilian
educational system: Lower Primary (4 years), Upper Primary (8
years), High School (11 years), and College (15 or 16 years). The
numberofyears of schooling of 58% of the population is equal
to one ofthesefive local peaks (0,4,8,11,15) and muchofthis
study concentrates only on this important sub-population.
Figure 2 presents an aggregated version of Figure 1, and
Figure 3 and Table 1 presents the temporal evolution of this
aggregated distribution. Figure 2 reveals that 12% ofprime-age
males in Brazilian urban labor marketsstill have no schooling.
Also, less than 1/4 of this population has completed atleast a
year of high school. Finally, only about 10%of males aged 25-
50 years in the urban labor-force in Brazil have enteredcollege.
Figure 4 and Table 2 presents the cumulative distribution of
the population by years of schooling for 1976 and 1989. This
figure reveals that the distribution for 1989 “dominates” the
distribution for 1976 using the strong concept offirst-order
Stochastic dominance. Figure 5 presents the temporal evolu-
tion of the mean yearsof schooling and its standard deviation
between 1976 and 1989. This figure showsa rate of growth for
mean years of schooling of roughly one extra year per decade.
5
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Figure 5 also reveals a moderate increase in the standard
deviation, of approximately 0,5 years os schooling, from 1977
to 1983. Figure 3 presents a more disaggregated view ofthiseducational expansionfrom 1976 to 1989. The most impressivefeature ofthis expansionis certainly the twofold increase in thefraction of the laborforce with at least one completed year ofhigh-school; in 1976 only 16% of the population had completedat least one year of high-school, whereas by 1989this fractionincreased to 30%. Regarding the
leading to a small reduction from 14% to 10%”),As a whole,these figures reveal an undeniable improvementin the educational attainmentofthe Brazilian urban labor forceovertheseperiod of 14 years. The extent
maybe considered “fast enough”is, however,still very ques-tionable. Psacharopoulos (1987:4) considers the 1970s “a de-cade ofrapid educational expansionin Brazil”, Lam and Levison(1991b:23) also consider that in the last 40 years “dramaticimprovements in thedistribution ofschooling” have occurred in
Brazil. But Behrman (1987) estimates, based on an interna-
tional cross-section, that the educational expansion which
occurred in Brazil between 1960 and 1980 wasfar belOw what
would beedicted by international standards.
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Table 1 ac
istribution of the Population by Education: roup
Dis Temporal Evolution: 1976/1989
 
Year Educational Group
0 1-3 4 5-8 9-11 12-17
13,6 24,0 25,0 21,5 8,5 7,4
1977 13,3 25,0 24,5 21,1 8,5 7.6
1978 14,8 22,1 23,9 22,0 9,3 7,9
1979 12,9 23,3 22,9 22,3 10,4 8,2
1981 12,4 21,4 23,9 21,5 11,6 9,2
1982 13,1 20,8 23,1 21,2 12,1 9,7
1983 11,8 19,7 23,1 22,0 13,1 10,3
1984 11,5 18,9 22,3 22,8 13,9 10,6
1985 10,8 17,9 22,3 23,6 14,8 10,6
1986 10,3 17,4 21,7 24,0 15,4 11,2
1987 10,1 16,7 20,5 24,6 16,7 11,4
1988 9,8 16,5 20,3 24,2 17,1 12,1
1989 9,8 15,5 20,0 25,2 17,7 11,8
 
Table 2




Distribution Cumulative Distribution Cumulative
6 13,6 9.8 9,8
° a 17,8 3,2 13,0
2 8.3 26,1 5,2 18,23 11,5 37,6 71 25,34 25,0 62,6 20,1 45,35 8.3 70,9 7.6 53,06 3,3 74,2 3.6 56,57 2.6 76,8 3,9 60,58 7,3 84,1 10,1 70,59 0,7 84,8 1,5 72,110 1,3 86,1 2,4 74,511 6.5 92,6 13,7 88,212 0,3 92,9 0,6 88,913 0,3 93,2 0.8 89,7
14 0,7 93,9 1,0 90,7
15 2,8 96,7 5,7 96,4
16 2,6 99,3 2,8 99,1
17 0,7 100,0 0,9 100,0
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4. Wage Gainsfrom Education
4.1 - Methodology
We estimate wage gains from educatio i -els®. These models differ with respect to thecontrolveviateesthey use. Thefirst model uses no controlvariables. In this modelwe simply estimate the average log-wage for each educationallevel and contrast these averages,
The second modelincludes controls forIn this second model, for each education ee ewage on age andits squared. In other words,we regress log-
of our population.
Finally, the third modelincludes con
of residence. The estimates are obtai
wage on age and age-squared for each education level andregion. In other words, we regress log-wage on age and age-squared allowingthe coefficients to vary freely with the level ofeducation andregion ofresidenceofthe worker. The wage gains
from education estimated using this model vary with age and
region ofresidence.Asin the case of model 2, we reportonly the
average gains, with the average being taken over age groups andregions. Nevertheless,in section 4,5 webriefly describe how this
wage gains vary acrossregions.
trols for age and region
ned by regressing log-
4.2 - Temporal Evolution: Model 1
Basedon the model with no controls, Table 3 an
depict estimates of the temporal evolution of the
associated to the completionofthe majorstepsofth
ladderin Brazil"; 4 years of schooling (Lower
years ofschooling (Upper Primary), 11 years of sch
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The inspection of the results of Model 1 presented in Table 3
and Figure 6 reveals four important features. First that, in
Brazil, except from lower to upper primary, wage gains associ-
ated to extra years ofschooling are very large, ranging from 0,12
to more than 0,20. These wagegainsare very large in the sense
that, as shown by Psacharopoulos (1985), in most countries
they tend to be close to 0,10. Such large wage gains from
educationare a distinguishing characterislic of Brazilian labor
markets which have been found repeatedly by a number of
authors"),
A second distinguished feature revealed by Table 3 is a
relationship between log-wage and education which begins
concave and then becomes strongly convex after 8 years of
schooling. In fact, as Table 3 shows, the wage gains from
education decrease up to the upper primary level to increase
sharply from that point upwards.
Thirdly, Table 3 and Figure 6 reveal that the wage gains at
different levels ofeducation display distinct tendencies over this
period of time. At the secondary andtertiary levels, wage gains
tend to increase over time, whereas at the the lower levels the
wage gains seem to be either stable (lower-primary) or even
decreasing (upper-primary) over the period. For instance,if we
use the years of 1977 and 1989 as reference", the wage
gain
associated to the completion of a four-years college increased
from 0,16 to 0,20 and those related to the completion of high
school went up from 0,13 to 0,14. At the same time, the wage
gain associated to the completion of the upper-primary level
shrunk from 0,12 to 0,08. These numbersindicate a large
increase in the convexity of the relationship between log-wage
and education over time. Since the growth pattern ofthe wage
gains varies by education levels, whether the average gain (the
average being taken over education levels) actually increased or
decreased over this period will depend very much on how the
gainsatdifferent education levels are Soing to be weighted.
Finally, Table 3 andFigure 6 point to a clear difference in the
evolution of the wage gains when we look at supperiods.Forall
levels of schooling, the period that goes from 1981 to 1985 is
remarkablystable, whereas the period from 1977 to 1981 and
Textos para Discussdo
after 1986 display a tendency toa wideningof the wage gains,
i.e., during theseperiods the relationship between log-wage and
education becomes increasingly convex.
Table 3
Wage Gains from Education
(No Controls)




0to4 4to8 8toll 1ltolS5 11to16
76 0,178 0,127 0,116 0,180 0,22177 0,169 0,122 0,131 0,162 0,19678 0,165 0,121 0,133 0,165 0,19579 0,167 0,104 0,150 0,186 0,19381 0,158 0,091 0,149 0,180 0,19082 0,158 0,101 0,136 0,183 0,19383 0,157 0,101 0,142 0,175 0,18884 0,155 0,098 0,138 0,188 0,19685 0,160 0,098 0,142 0,193 0,20086 0,156 0,072 0,134 0,198 0,21987 0,159 0,080 0,145 0,195 0,20188 0,188 0,069 0,154 0,200 0,21389 0,168 0,088 0,137 0,202 0,214
81-85 0,158 0,098 0,142 0,184 0,194
4.3 - The Effect ofControls for Age and Region-Models 2 and3
The results obtained using age as a control variable (Model
2) are presentedin Table 4 andFigure7. Theresults Produced
by model3, which controls for age and region of residence, are
presented in Table 5 and Figure 8.
The majoreffect of the introduction of controls ig
increase in the wage gainsat the primary and secondary levels
and a sharp decreasein the gainsatthetertiary leve], Overall
the log wage-educationrelationship becomesflatter ang much
less convex, as it can be seen from the average wage gains for
the period from 1981 to 1985,displayed at the bottom ofTables
a slight
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s which are, qualitatively similar but quantita-
tivelymuchstronger have been obtained by Birdsall and
Behrman (1984). Using the 1970 Brazilian Census,they show
that controls for region of origin and region of residence can
reduce their estimate for the wage gain from education in
aenorcover, the introduction of age andregion of residence as
control variables contribute to diminish the temporal variation.
For instance, if we compare the amplitude of the observed
oscillations in the gains to lowerprimary,weseethatit declines
from 0,033 in model1 to 0,028 in model 2 and to 0,018 in model
3 (apart from 1976). Similar behavioris observed at the other
extreme. For instance, the amplitude of the oscillations in the
gains to five-years college declines from 0,031 in model 1 to
0,026 in model 2 and to 0,023 in model 3.
 
Table 4
Wage Gains from Education (Control: Age)
Year Years of Schooling
0 to4 4 to8 8toll lltol5 11tol6
130 0,128 0,166 0,212
7 ei7i alls 0,134 0,155 0.191
ta 0,169 0.127 0,138 0.157 0.186
te 0,170 0,113 0,157 0,172 0.180
a 0.161 0,101 0,158 0,161 0.173
82 0,162 0,110 0.145 0.164 0.176
83 0.161 0,111 0,152 0,158 0.168
84 0.160 0,111 0,143 0.169 0.179
85 0.161 0.111 0,149 017] on
86 0,157 0,091 0,138 0,171 0.19487 0,157 0,095 0,154 0,172 0.18188 0,185 0,087 0.159 ics ae
89 0,166 0,108 0,143 0,178 0.194Bt




Wage Gains from Education
(Controls: Age and Region)
 
 
Year Years of Schooling
0 to 4 408 8 toll 1lto15 11 to 16
76 0,133 0,143 0,138 0,165 0,153
77 0,128 0,141 0,137 0,157 0,188
78 0,131 0,137 0,144 0,150 0,184
79 0,130 0,128 0,158 0,160 0,173
81 0,127 0,111 0,159 0,158 0,177
82 0,127 0,120 0,149 0,160 0,170
83 0,128 0,123 0,153 0,155 0,168
84 0,129 0,120 0,150 0,163 0,175
85 0,127 0,121 0,155 0,166 0,173
86 0,122 0,104 0,140 0,164 0,191
87 0,114 0,109 0,159 0,168 0,177
88 0,132 0,097 0,170 0,169 0,185
89 0,115 0,113 0,157 0,170 0,184
81-85 0,127 0,119 0,151 0,160 0,173
4.4 - The Average Wage Gains From Education
To focusfurther on the temporal evoluti
from education we computed,for each year, the averageof thefirst four wage gainsin Table 5. We computed both unweightedand weighted averages.In the weighted average, the weights arethe proportion of the overall population with no education
(12%), with 4 years ofschooling (22%), with 8 years ofschooling(9%) and with 11 years of education (10%). These averages arereported in Table 6 and Figure 9. An alternative to this proce-dure, whichis actually more commonly used,is to estimate theaverage gain using Linear Regression. The average gain esti-mated using this procedureis reportedin the last column of
Table 6. These three results differ only to the extent they use
different weights.As itis shown is Barros and Ramos (1991), the
weights in the regression procedure are largerfor educational
on ofthe wage gains
12
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levels close to the mean and smaller at the extremes. The three
weighting schemesare presentedin Figure 10.
The temporal evolution ofthese three averagesare slightly
different. The unweighted average is very stable over time. The
weighted average and the one obtained bylinear regression
reveals somedecline over time. The decline is slightly stronger




Average Gains from Education
Year Unwgt Wet. _Regr.
76 2 - 0,147
77 0,141 0,140 0,143
78 0,140 0,139 0,142
79 0,144 0,140 0,144
81 0,139 0,132 0,135
82 0,139 0,134 0,138
83 0,139 0,135 0,138
84 0,140 0,135 0,139
85 0,142 0,137 0,140
86 0,133 0,126 0,132
87 0,138 0,130 0,136
88 0,142 0,131 0,138
89 0,139 0,132 0,138
 
4.5 - Regional Variations
Model 3 permits us not only to estimate the relationship
betweenlog-wage and educationcontrolling for region, but also
to investigate how this relationship varies across regions. These
regional variations are investigated in this section.
Table 7 and Figures 10 to 13 present the average overtime
ofthe wage gains from educationforsix regions: The State ofRio
de Janeiro,the State of Sao Paulo, the South" the East'5). the
Northeast"®, and the Frontier”, , ,
The inspection of Table 7 reveals some important regionaldisparities. The Northeast (NE) prese ;nts the largest gains from
12.
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education at the secondary and tertiary levels, but among the
smallest gains at the primary level. A similar but smoother
behavior is found for Rio de Janeiro (RJ). The opposite takes
placefor the East(E), the South (SO) and Sao Paulo (SP): these
regions have the smallest gains at the secondary andtertiary
level, but are the oneswith the largestgains at the primary level.
As a consequence, the commonly referred finding that the
relationship between log-wage and educationis steeper in the
Northeast than elsewhere in Brazil must be properly qualified








0to4 4to8 8 toll 11 to15 1lto16
RJ 0,099 0,121 0,161 0,185, , 0SP 0,134 0,114 0,120 0,143 10so 0,133 0,132 0,167 0,136 0,158E 0147 0,186.68 150 teeNE 0,124 0,111 0,188 0,203 0,200FR 0,118 0,104 0,152 0,155 0,162ne
5. Summary
In this study we investigate the t i
wage-educationrelationshi jmporal evolutionof the; p ip among Brazilian prime a:covering the period from 1976 to 1989. For bach yearthreewage-education relationships were i i
functional forms and arlinereaatsSnuibthafementecae
Model 1 use no controls; model 2 controls for the a a es.
worker; and model3 controls for age and region ofty the
The estimated relationships reveal that in Bisa oe
wage-education profile is muchsteeper than in other cou i log
and convex at the secondary andtertiary levels. As a conse.
14
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quence,the wagegains from college are muchlarger than those
from primary education.
Whether the wage gains from education are increasing or
decreasing over time depends on which educational level is
considered. For instance, the gains from primary education are
clearly decreasing over time, while the gains from college
education are increasing. As a consequence,over the decade,
there is a clear increase in convexity which occurs mainly
during the period from 1986 to 1989.
The inclusion ofcontrols by age and region ofresidence tends
to decrease the gains from education, their variation over time,
and the degree of convexity of the log wage-education relation-
ship. :
The regional analysis indicates that the Northeast region has
the largest gains from education at the secondary andtertiary
levels but one of the smallest at the lowerlevels. The opposite
takes place for Séo Paulo, implying a much more convex log
wage-education relationship for the Northeast. The assertion
that gains from education are larger in the Northeast than in
more developed areas of Brazil (Lam and Levison (1991b)) is
valid only for secondary andtertiary education. It is worth
noticing, however, that some studies (Psacharopoulos (1987))
found evidence that the wage-education relationship does not
vary acrossregions, while others (Birdsall and Behrman (1984))
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Notes
(1) See also Langoni (1973), Almeida Reis and Barros (1991), Lam and
Levison (1991a,b) and Ramos(1990).
(2) There are fourteen years butonly thirteen surveys, since in 1980 the
series was interrupted to avoid overlap with the 1980 Demographic
Censuswhich,unfortunately,is difficult to compatibilize with the PNADs.
(3) We also eliminate from the final sample all observations with tncom-
plete information on labor-income, hours worked, educational attain-
ment, age, and region of residence. Workers who reported zero labor
incomewerealso eliminated from the final sample. Close to 1% of the
sample waseliminated dueto these criteria (see Appendix 1).
(4) Since we are going to use log-wages in our regressions, to multiple
hours workedperweek by a constantlike 4,5 makesnodifference except
to change theestimated interceptin all regressions.
(5) These cases and their respective groupings are: (a) Sergipe and
Alagoas,(b) Paraiba and Rio Grande doNorte,(c) Maranhao and Piaui, (d)
Para and Amapa,(e) Amazonas, Roraima, Acre and Rondénia,(f) Mato
Grosso and Mato Grosso doSul, and (g) Gotas and Tocantins.
(6) This distribution is an average over the 13-yearsperiod covered bythis
study.
(7) A continuing process of migration from rural to urban areas may
explain partof this weak performance.
(8) The precise specificationofthe estimation procedureusedin this study
is describedin a longerversion ofthis paper(Barros and Ramos(1991).
(9) For this purpose, Brazil is divided in eighteen regions as it was
described abovein Section 2.
(10) Notice that around 60% ofthe population ts includedin these groups
(Table 2).
(11) TheestimatesinTable 3, Figure 6 andin alltables in this section are
reported in per schooling yearbasis, i.e., the wage differentials between
two education levels are divided by the number of years of schooling
betweenthem.So,for instance, the reported wagegain from 0 to 4 years




(12) See Langont (1973), Castello Branco (1979), Velloso (1975), Senna
(1976), Medeiros (1982), Almeida Reis and Barros (1991), Lam and
Levison (199 1a,b), Ramos(1990), Strauss andThomas (1991), Dabos and
Psacharopoulos (1991), Dougherty and Jimenez (1991), Tannen (1991).
(13) Notice that 1977 and 1978 are quite similar, and 1976 is very
differentofall other years in the seventies. This is the reason why weare
choosing 1977 as a reference for comparison, rather than 1976.
(14) The South is formed bythe States ofParana, S;
Grande do Sul. . Santa Catarina, and
Rio
(15) The East Region is formed by thestate:
Gerais and The Federal District. 6 of Espirito Santo, Minas4
(16) The NortheastRegion is formed b: .: y the States of Piaui, Maranha
Ceara, Rio Grande do Norte, Parai » Maranhao,
Bahia. araiba, Pernambuco, Alagoas, Sergipe,
(17) The Frontier Is formed byall the States of Golds, T
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Age > 25 43,7




Known Hours Worked 0,2




* Includes eight cases where income equals 1.
 
Table A.2
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APPENDIX 2 - CONSTRUCTION OF THE VARIABLE “YEARS OF SCHOOLING" N. OF COMPLETED YEARS OF SCHOOLINGYears of Schooling Grade Degree Fraction (%)
%
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WAGE GAINS FROM EDUCATION
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WAGE GAINS FROM EDUCATION
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FIGURE 12
WAGE GAINS FROM EDUCATION
4 TO 8 YEARS OF SCHOOLING







WAGE GAINS FROM EDUCATION
8 TO 11 YEARS OF SCHOOLING
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